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Background: Resilience has been defined as the ability of individuals to manage and adapt to stress and life challenges.
Training programs that develop and/or enhance resilience may have efficacy in improving health, well-being, and quality
of life. Because patients with chronic conditions must reliably self-manage their health, strategies to bolster resilience in
this population may be of particular value. The objectives of this systematic review are to synthesize the evidence of
resilience training program efficacy in improving outcomes related to quality of life, self-efficacy and activation, and
resilience and coping ability in: 1) diverse adult populations; and 2) patients with chronic conditions.
Methods/Design: We will conduct a systematic review of randomized controlled trials assessing the efficacy of any
program designed to enhance resilience in adults that measure any outcome against any comparator. We will search
multiple electronic databases, trial registries, bibliographies, and will contact authors and experts to identify studies. We
will use systematic review software to independently and in duplicate screen reports and extract data. We will extract
characteristics of the study populations, interventions, comparators, outcomes, and quality/risk of bias. Primary, patient
reported outcomes will be categorized into domains of quality of life, self-efficacy, and resilience. Secondary outcomes
will be considered based on findings of the review. We will attempt meta-analysis by pooling standardized mean
differences and minimally important differences (MIDs), when possible. Planned trial subgroup analyses are: 1) studies of
patients with chronic conditions; 2) studies with placebo controls; 3) studies with similar intervention characteristics; and
4) studies with common lengths of follow-up.
Discussion: This study is intended to accumulate the evidence for resilience training programs in improving quality of
life, resilience, and self-efficacy for care management, particularly among adult patients with chronic conditions. Its
findings will be valuable to policy-makers, funding agencies, clinicians, and patients seeking innovative and effective
ways to achieve patient-centered care.
Trial registration: PROSPERO registration number: CRD42014007185.
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Resilience has been defined as ‘the process of negotiat-
ing, managing, and adapting to significant sources of
stress or trauma’ [1] and as ‘the ability of an individual to
adjust to adversity, maintain equilibrium … and continue
to move on in a positive manner’ [2]. Resilient persons
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unless otherwise stated.humor in the face of adversity, patience, optimism, faith,
and altruism [2]. Although perhaps traditionally thought
of as an intrinsic, non-modifiable human attribute, evi-
dence suggests that resilience may be both a ‘movable’ and
teachable construct [3-6]. It also appears to be heavily in-
fluenced by external and modifiable social factors [1,7].
International interest in resilience research has increased
in recent years and a number of stakeholders are con-
sidering the role resilience plays in influencing health,
well-being, and quality of life [1,8,9]. Because patient
self-perception of health and well-being is an importantLtd. This is an Open Access article distributed under the terms of the Creative
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personal resilience may offer new and effective approaches
to care delivery [3,12,13].
In chronic conditions, patients must reliably self-manage
their care. The ability of patients to carry out this work is
affected by a number of inter-related personal patient char-
acteristics. These include activation [14], self-efficacy [15],
and resilience [13]. Identifying effective ways to promote
the development of these characteristics in this population
can improve coping ability and prepare patients for the
long and unpredictable journey of living with a chronic
condition [16-19].
Training programs that develop and/or enhance resili-
ence vary in structure and format and have been tried in
a variety of populations. Mediating variables that are
commonly addressed in these programs include the pro-
motion of positive emotions, cognitive flexibility, social
support, life meaning, and active coping [20]. Unlike
mindfulness-based stress reduction (MBSR) or other
meditation-based programs, which primarily seek to ad-
dress active issues of stress and/or anxiety [21], resilience-
specific training (as currently conceptualized) is primarily
forward-looking (for example ‘preventive’) [3] and seeks to
foster personal qualities needed to deal with unanticipated
stressors. To our knowledge, no systematic review of the
efficacy of resilience training programs exists. To better
understand the potential for resilience training to bolster
patient self-management capacity in chronic conditions,
we will examine the literature on this topic.
The objectives of this proposed systematic review are to:
1) Synthesize the evidence of resilience training
program efficacy in improving outcomes related to
quality of life, self-efficacy and activation, and
resilience and coping ability in diverse adult
populations.
2) Estimate the aggregate efficacy of resilience training
programs in improving quality of life, self-efficacy
and activation, and resilience and coping ability
among patients with chronic conditions.Methods/Design
Study design
We will conduct a systematic review adhering to the
reporting guidelines of the preferred reporting items
for systematic reviews and meta-analyses (PRISMA)
statement [22].Study registration
This systematic review is registered with PROSPERO
(registration number: CRD42014007185; http://www.crd.
york.ac.uk/PROSPERO).Criteria for considering studies for this review
Type of studies
We will include randomized controlled trials published
within or after the year 1990 that evaluate the efficacy of
any program specifically designed to develop or enhance
subject resilience. We will exclude historically controlled,
quasi-experimental, and single-arm pre-post studies.
Type of participants
We will include studies of all adults (≥18 years old).
Studies of children will be excluded.
Type of interventions
Eligible interventions will include any program specifically
designed to develop or enhance subject resilience, as deter-
mined by a consensus of the authors. These programs may
have additional elements (MBSR, meditation, yoga, for ex-
ample) but cannot be solely focused on stress-reduction or
‘reactive’ methods. Similarly, although many interventions
are likely to affect resilience secondarily, we will restrict
our inclusion only to those interventions that prospectively
and systematically aim to impact this construct primarily.
Such interventions should generally describe a theoretical
or scientific rationale for why the intervention would be
expected to impact resilience.
Type of outcome measures
We are primarily interested in patient reported outcomes
that measure one or more of the following three construct
domains: 1) quality of life or well-being; 2) activation or
self-efficacy; and 3) resilience or ability to cope. Other sec-
ondary outcomes will be considered, depending on what is
uncovered during the review; anticipated possibilities in-
clude depression, stress, and anxiety.
Search methods for the identification of studies
We will design and conduct a search strategy using
methods recommended by the Institute of Medicine
[23]. This will involve the searching of several electronic
databases: PubMed, Scopus, EBSCO CINAHL, Ovid
MEDLINE, Ovid EMBASE, Ovid Cochrane Library, Web
of Science, and Ovid PsycINFO. Because resilience itself is
an evolving construct [3,24,25] and the concept of resi-
lience training is still relatively new, being continuously
informed by scientific advances, and unlikely to have been
operationalized in similar ways many years ago [3], data-
bases will be searched only from January 1, 1990 to the
current time. To maximize the specificity and feasibility of
the search, we will focus on Medical Subject Headings
(MeSH) terms such as ‘resilience, psychological’ and
‘randomized controlled trials’ along with text searches
of ‘resilience’ and ‘hardiness’ (which is a term used by
some in referencing a similar construct), among others.
The concept of training will be addressed primarily
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initial electronic search strategy will be supplemented
by hand searching the reference lists from eligible in-
cluded studies and through contacting experts in the
field to identify any missing, in-progress, or unpub-
lished studies. In addition, we will search for reviews
on the topic and search through their reference lists to
identify any potentially eligible studies that may have
been missed through other methods. Finally, clinical
trial registries will be searched to identify completed
and in-progress studies and, if not identified through
other methods, the authors will be contacted for de-
tails regarding the study’s status. There will be no lan-
guage restrictions during the initial search.
Selection of studies
We will upload search results into systematic review
software (DistillerSR, Ottawa, ON, Canada). In the first
round of screening, abstracts and titles will be screened
for inclusion. Following abstract screening, eligibility will
be assessed through full-text screening. Prior to both ab-
stract and full-text screening, reviewers will undergo
training to ensure a basic understanding of the back-
ground of the field and purpose of the review. Compre-
hension of the inclusion and exclusion criteria will also
be assessed through calibration on a small number of
studies. Eligibility at both levels (abstract and full-text)
will be assessed independently and in duplicate. Any dis-
agreements will be resolved by consensus. If consensus
cannot be achieved between the two reviewers, a third
reviewer will arbitrate.
Data extraction
Data extractors, working independently, will collect
primary data from the included trials through use of a
web-based program (DistillerSR). The extracted data
will include patient characteristics, outcomes measured
and instruments used, intervention and control cha-
racteristics, and factors associated with study quality.
Discrepancies in data collection will be adjudicated by
consensus.
If data presented in the studies is unclear, missing, or
presented in a form that is either un-extractable or dif-
ficult to reliably extract, the authors of the study will be
contacted for clarification. When data extraction is
complete, the authors of the studies will be contacted to
ensure the accuracy and completeness of the data ex-
traction. In addition, at this time the authors of included
studies will be asked if they know of any additional stud-
ies, either completed or ongoing, that they believe would
be eligible for our review.
Author contact will be initiated by an email to the cor-
responding author. If an email is unavailable an internet
search will be used to find a current email address; whenemails are available, first authors of manuscripts will be
carbon copied on all emails to the corresponding author.
If emails for the corresponding author are unavailable,
corresponding authors will be contacted by telephone.
Authors will be given a week to respond to emails, at
which time a follow-up email will be sent, if no response
is received after an additional two weeks a telephone call
will be made to try to contact the author. Attempts to
reach authors by telephone will occur throughout the
week for a period of two weeks at which time the author
will be classified as un-contactable.Risk of bias assessment
We will use the Cochrane Collaboration’s risk of bias
tool [26] to evaluate the methodological quality of in-
cluded studies. The risk of bias (high/low/unclear) in
included studies will be assessed in duplicate by re-
viewers working independently. Any disagreements will
be resolved by consensus; if consensus is unable to be
achieved a third reviewer will arbitrate. Items included in
the risk of bias assessment will include: randomization,
quality of randomization (any important imbalances at
baseline), allocation concealment, level(s) of blinding/
masking, losses to follow-up, intention to treat analysis,
handling of missing data, and funding sources.Analysis
We will first summarize and describe the populations,
interventions, and outcomes studied. Descriptive statistics
will be used as appropriate to compare the characteristics
of the studies and narratives will be used as necessary to
describe the interventions. The patient reported outcomes
of the included studies will be categorized by construct
similarity into the following domains: 1) quality of life or
well-being; 2) activation or self-efficacy; and 3) resilience
or ability to cope. This process will involve retrieval of the
published description of each instrument’s construction
and validation and/or a relevant review of instruments.
Domain categorization will be based on consensus among
the authors. To deal with the potential scenario in which
multiple outcomes and/or measures are used within a sin-
gle domain for a given study, we will develop an outcome
hierarchy to determine which outcome to extract for ana-
lysis. This hierarchy will prioritize outcomes that are: a)
commonly reported; b) highly validated and/or have a de-
termined minimally important difference (MID); and c)
endorsed by the National Quality Forum [27]. Additional,
secondary outcomes will be considered based on what the
review uncovers. For any part of this systematic review
where subjective assessment is required, the agreement
between two reviewers will be measured using kappa or
phi statistics, as appropriate [28] (the latter is appropriate
when the distribution of agreement is extreme).
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We will conduct a meta-analysis of pooled standardized
mean differences (SMDs) as suggested by the Cochrane
Handbook for Systematic Reviews of Interventions [29]
and additionally report, if possible, in terms of MIDs, as
recommended by Johnston et al. [30,31]. Alternatively, if
the included studies consistently use a single, common
instrument, we will consider converting outcomes from
other instruments to the common instrument’s natural
units and report the pooled effect in this way [30]. We
will report both random and fixed effects models in the
case of a discrepancy between them; otherwise, we will
report the random effects model only. We will measure
inconsistency for each outcome by estimating the I2 test
and its associated confidence interval [32]. We will use
RevMan software [33] to conduct the analyses.
Missing data
If missing data exists within the included trials, we will
contact the authors to see if it is obtainable. If the data is
unobtainable, we will use the complete case analysis and
conduct sensitivity analysis for continuous outcomes and
dichotomous outcomes using the methods of Ebrahim
et al. [34] and Akl et al. [35], respectively.
Risk of bias across studies
Publication bias will be assessed by plotting the estimate
of effect of trials by the inverse of its standard error using
a funnel plot. The plots will be assessed both visually and
by using Egger’s test [36]; a significant publication bias will
be considered to exist if the P value is <0.1.
Additional analyses
Following the primary analyses, several a priori, explora-
tory sub-group analyses will be performed. These include
stratification by: 1) whether the patient population had a
chronic condition (defined as any condition expected to
last at least one year and require ongoing management);
2) the type of comparator used (that is, placebo/sham ver-
sus usual care); 3) the intervention structure or format; 4)
the length of follow-up; and 5) the quality of the study/risk
of bias. We may perform additional subgroup analyses if
the search reveals large numbers of studies in certain pop-
ulations (for example, healthcare workers). If intervention
structure proves to be highly variable and the number of
studies is sufficiently large, we may attempt to explain
variation in effects by conducting a meta-regression ana-
lysis of intervention characteristics.
Discussion
Healthcare should seek to prioritize outcomes that mat-
ter to patients [27]. In many cases, this may mean the
pursuit of patient goals for life and health at the expense
of metabolic parameters or guideline-based protocols.This subtle paradigm shift in care delivery requires a re-
thinking of the sorts of strategies that are most likely to
be useful. Resilience training programs are an intriguing
intervention that may have value in this regard, but no
high-quality synthesis of the evidence exists.
This study will face a number of limitations that may
limit its ability to generate conclusions based on high
confidence. Specifically, there may be significant hetero-
geneity in the populations studied and the structure and
theoretical approaches of interventions tried. There will
also likely be differences in the outcomes measured and
tools used. Pooling this data within construct domains
carries inherent uncertainty.
We have also elected to exclude studies in children,
which will limit the applicability of our findings to this
population. Although many studies of resilience have
been conducted in children, these have largely sought to
understand the antecedents and predictors of resiliency.
The question we seek to answer, however, is more con-
cerned with determining the usefulness of interventions
to promote resiliency; we anticipate that such interven-
tions, in clinical practice, will more frequently be tried in
adults.
Conclusion
This study is intended to accumulate the evidence for
resilience training programs in improving quality of life,
resilience, and self-efficacy for care management, parti-
cularly among adult patients with chronic conditions. Its
findings will be valuable to policy-makers, funding agen-
cies, clinicians, and patients seeking innovative and effect-
ive ways to achieve patient-centered care.
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